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Consensus includes gb:AJ271878.1 /DEF=Homo sapiens mRNA for putative transaction factor (bauhz gene;. /ren-mm™ 
/GEN=BACH2/PROD=putative transcription factor /DB_XREF=gi:12666977 /UG=Hs.88414 BTB and CNC homology 1, basic 

leucine zipper transcription factor 
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Consensus includes gb:AL354950 /DEF=Human DNA sequence from clone RPl 1-Z34U16 on chromosome 10. Contains 
ESTs STSs GSSs and CpG islands. Contains a gene for two isoforms of a novel transcription factor similar to early B-cell 
factor (EBF)'/FEA=mRNA 2 IDE XREF=gi:9908994 /UG=Hs.240559 Human DNA sequence from clone RP11-234G16 on 
chromosome 10. Contains~ESTs, STSs, GSSs and CpG islands. Contains a gene for two isoforms of a novel transcription factor 
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Claims 

5 

1 . A method of determining whether a patient sample contains leukemia cells or other 
cells comprising the steps of 

a) determining the the expression profile of a group of markers in a patient sample 
10 and 

b) concluding from expression profile whether the patient sample contains 
leukemia cells or other cells 

characterized in 

that the group of markers consists of markers selected independently from the 
15 markers listed in one or more of the tables 3 to 6, tables 1 5 to 20, tables 29, 30, 41 , 
or 42 and whereby the number of markers in the group is between one and the 
total number of markers listed in the tables 3 to 6, tables 15 to 20, and tables 29, 
30, 41, or 42. 

20 2. The method according to claim 1 
characterized in that 

the number of markers in the group is between two and the total number of 
markers listed in the tables tables 3 to 6, tables 15 to 20, and tables 29, 30, 41, or 
42. 

25 

3. The method according to claim 1 or 2 
characterized in 

that the group of markers consists of all markers listed in one or more tables, 
whereby the tables are selected from the tables 3 to 6, tables 15 to 20, and tables 
30 29, 30, 41, or 42. 
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4. A method of determining whether a patient sample contains leukemia cells or other 
cells and at the same time or subsequently determining the type and subtype of 
leukemia cells, if leukemia cells are present, comprising the steps of 
a) determining the expression profile of a group of markers in a patient sample and 
5 b) concluding from the expression profile whether the patient sample contains 
leukemia cells or other cells and at the same time or subsequently determining the 
type and subtype of leukemia cells, if leukemia cells are present, 
characterized in 

that the group of markers consists of markers selected independently from the 
10 markers listed in one or more of the tables 1 6 to 20 or table 29 or 30 and whereby 
the number of markers in the group is between one and the total number of 
markers listed in the tables 16 to 20 or table 29 or 30. 

5. The method according to claim 4 
15 characterized in that 

the number of markers in the group is between two and the total number of 
markers listed in the tables 1 6 to 20 or table 29 or 30. 

6. The method according to claim 4 or 5 
20 characterized in 

that the group of markers consists of all markers listed in one or more tables, 
whereby the tables are selected from the tables 1 6 to 20 or table 29 or 30. 

7. The method according to any of claims 4 to 6 
25 characterized in 

that it is differentiated between four types of leukemia cells in the patient sample 
and that the other cells are normal cells. 

8. The method according to any of claims 1 to 7 

30 characterized in that at least one marker is selected from the group consisting of 

• ADCY3, 

• adenosine deaminase (ADA), 
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• ARGHGAP4, 

• B-cell, a specific coactivator of octamer binding transcription factors, 

• CAPN3, a member of the papain superfamily, 

• CBF3-MYH1 1, 
5 • CD24, 

• CD27, 

• CD74, 

• connective tissue growth factor {CTGF), 

• CTGF, 
10* CTSW, 

• MYH11 

• glucocorticoid receptor beta 

• CBFA2T1 (formerly ETO) 

• HLA-DMB 
15 • HOXA9 

• HOXB5 

• IRF4, an immune system-restricted interferon regulatory factor 

• KIAA1013 

• LCN2, a modulator of inflammation 
20 • LEF-1 

• MBNL 

• MSF translocation partner of the mixed-lineage leukemia gene (MLL) in AML 

• NCOA1, 

• OS-9 

25 • Phospholipidscramblase 1 {PLSCR1) 

• POU2AF1 

• POU2F2 

• POU4F1 

• SCYA3 

30 • DEFA3, SGP28, CAMP, CLC 
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• SOCS-2and 

• TRB and CD3D 

9. A method of differentiating between two types of leukemia cells or one type of 
5 leukemia cells and normal cells or non-leukemia in a patient sample comprising the 
steps of 

a) determining the expression profile of a group of markers in the patient sample 
and 

b) concluding from the expression profile which type of leukemia cells the patient 
10 sample contains or whether it contains normal cells or non-leukemia 

characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 3 to 6 or tables 7 to 12 and whereby the 
number of markers in the group is between one and the total number of markers 
15 listed in the tables 3 to 6 or tables 7 to 12. 

10. The method according to claim 9 
characterized in that 

the number of markers in the group is between two and the total number of 
20 markers listed in one or more of the tables 3 to 6 or tables 7 to 12. 

1 1 . The method according to claim 9 or 1 0 
characterized in 

that the group of markers consists of all markers listed in one or more of the tables 
25 3 to 6 or tables 7 to 12. 

12. A method of differentiating between the subtypes of AML cells or the subtypes of 
AML cells and normal cells in a patient sample comprising the steps of 

a) determining the expression profile of a group of markers in the patient sample 
30 and 

b) concluding from the expression profile which subtypes of AML cells the patient 
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sample contains or whether it contains normal cells 
characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 1 , 2, 13, 14, 17, 25, 27, 35 and 36and 
5 whereby the number of markers in the group is between one and the total number 
of markers listed in one or more of the tables 1 , 2, 1 3, 14, 1 7, 25, 27, 35 and 36. 

13. The method according to claim 12 
characterized in that 

10 the number of markers in the group is between two and the total number of 
markers listed in the tables 1, 2, 13, 14, 17, 25, 27, 35 and 36. 

14. The method according to claim 12 or 13 
characterized in 

15 that the group of markers consists of all markers listed in one or more of the tables 
1,2,13,14,17, 25, 27, 35 and 36. 

15. The method according to any of claims 12 to 14 
characterized in 

20 that three, four or more subtypes of AML cells are determined. 

16. A method of assessing the eff icacy of a test compound for inhibiting leukemia, the 
method comprising comparing the expression profile of a group of markers in a first 
sample obtained from the patient and maintained in the presence of the test 

25 compound and the expression profile of a group of markers in a second sample 
obtained from the patient and maintained in the absence of the test compound, 
wherein a significantly altered expression profile of the group of markers in the first 
sample, relative to the second sample, is an indication that the test compound is 
efficacious for inhibiting leukemia in the patient 

30 characterized in 

that the group of markers consists of markers selected independently from the 
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markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

5 

17. A method of assessing the efficacy of a therapy for inhibiting leukemia in a patient, 
the method comprising comparing the expression profile of a group of markers in a 
first sample obtained from the patient prior to providing at least a portion of the 
therapy to the patient and the expression prof ile of a group of markers in a second 
10 sample obtained from the patient following provision of the portion of the therapy, 
wherein a significantly altered expression profile of the marker(s) in the second 
sample, relative to the first sample, is an indication that the therapy is efficacious 
for inhibiting leukemia in the patient 
characterized in 

15 that the group of markers consists of markers selected independently from the 

markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

20 

18. A method of selecting a composition for inhibiting leukemia in a patient, the method 
comprising: 

a) separately maintaining aliquots of cells of a patient sample in the presence of a 
plurality of test compositions; 
25 c) comparing the expression profile of a group of markers in each of the aliquots, 

and 

d) selecting one of the test compositions which induces an altered expression 
profile of the group of markers in the aliquot containing that test composition, 
relative to other test compositions 
30 characterized in 

that the group of markers consists of markers selected independently from the 
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markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

5 

19. A method of determining new subtypes of leukemia cells, the method comprising: 

a) determining the expression profile of a group of markers of leukemia cells of 
unknown subtype 

b) comparing the expression profile of said leukemia cells of ??? subtype to the 
10 expression prof ile of a group of markers of leukemia cells of known subtype(s), 

thereby concluding that a new subtype is determined when the expression profile is 
different to all known subtypes, 
characterized in 

that the group of markers consists of markers selected independently from the 
15 markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

20 20. A method for guiding the therapy of leukemia in a patient depending on the 

leukemia subtype and/or the risk of relapse of disease, the method comprising: 

a) determining the expression profile of a group of markers in the patient sample, 
and 

b) deciding about the therapy strategy depending on the leukemia subtype and/or 
25 the risk of relapse of disease 

characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
30 between one and the total number of markers listed in the tables 1 to 20, tables 25 
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or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

21. A method for monitoring the progression of leukemia in a patient, the method 
comprising: 

5 a) determining the expression profile of a group of markers in a patient sample at a 
first point in time, and 

b) repeating step a) at a subsequent point in time; and 

c) comparing the expression profile detected in steps a) and b) , and therefrom 
monitoring the progression of leukemia in the patient, 

10 characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 

15 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

22. The method of claim 21, wherein between the first point in time and the 
subsequent point in time, the patient has undergone chemotherapy. 

20 23.The method according to any of the claims 1 to 22, wherein a transcribed 
polynucleotide or portion thereof is the marker or at least one of the markers. 

24. The method of claim 23, wherein the transcribed polynucleotide is a mRNA. 

25 25. The method of claim 23, wherein the transcribed polynucleotide is a cDNA. 

26. The method according to any of claims 23 to 25, wherein the step of determining 
the expression profile further comprises amplifying the transcribed polynucleotide. 

30 27.The method according to any of the claims 23 to 26, wherein the expression profile 
of the group of transcribed polynucleotides is determined by annealing the 
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transcribed polynucleotides with a complementary polynucleotide or a portion 
thereof under stringent hybridization conditions. 

28. The method according to any of the claims 1 to 27, wherein the patient sample is 
5 blood or bone marrow. 

29. The method according to any of the claims 1 to 22, wherein a protein is the marker 
or at least one of the markers. 

10 30. The method of claim 29, wherein the expression profile of the proteins is detected 
using a reagent which specifically binds to one of the proteins. 

31 .The method of claim 30, wherein the reagent is selected from the group consisting 
of an antibody, an antibody derivative, and an antibody fragment. 

15 

32. The method according to any of claims 1 6 to 31 
characterized in that 

the number of markers in the group is between two and the total number of 
markers listed in the tables 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 
20 38,39,41,42. 

33. The method according to any of claims 16 to 32 
characterized in 

that the group of markers consists of all markers listed in one or more of the tables 
25 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

34. A kit for assessing the suitability of each of a plurality of compounds for inhibiting 
leukemia in a patient, the kit comprising: 

30 a) (optionally) a plurality of compounds; and 

b) a reagent for assessing the expression profile of a group of markers 
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characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
5 between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41, 42. 

35. A kit for assessing whether a patient is afflicted with leukemia, the kit comprising 
reagents for assessing the expression profile of a group of markers 

10 characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 

15 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

36. A kit for assessing the presence of human leukemia cells, the kit comprising an 
antibody, wherein the antibody specifically binds with a protein corresponding to a 
marker 

20 characterized in 

that the marker is selected from the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38,39, 41,42. 

37. A kit for assessing the leukemia cell carcinogenic potential of a test compound, the 
25 kit comprising leukemia cells and a reagent for assessing expression of a marker, 

wherein the marker is selected from the tables 1 to 20, tables 25 or 27 or tables 29, 
30, 32, 33, 35, 36, 38, 39, 41, 42. 

38. A protein or mRNA, cDNA or cRNA corresponding to a marker selected from the 
30 tables 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42 for 

the treatment of leukemia. 
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39. A method for the preparation of a pharmaceutical composition for the treatment of 
leukemia 

characterized in 

5 that a protein corresponding to a marker selected from the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42 is admixed with 
pharmaceutical compounds. 

40. A method for the preparation of a pharmaceutical composition for the treatment of 
10 leukemia 

characterized in 

that a vector comprising a polynucleotide encoding a protein corresponding to a 
marker selected from the tables 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 
35, 36, 38, 39, 41, 42 is admixed with pharmaceutical compounds. 

15 

41 .A method for the preparation of a pharmaceutical composition for the treatment of 
leukemia 
characterized in 

that an antisense oligonucleotide complementary to a polynucleotide encoding a 
20 protein corresponding to a marker selected from the tables 1 to 20, tables 25 or 27 
or tables 29, 30, 32, 33, 35, 36, 38, 39, 41, 42 is admixed with pharmaceutical 
compounds. 

42. Use of a marker or a group of markers selected individually from one or more of 

25 the tables 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42 for 
the determination of leukemia cells, the type or subtype of leukemia cells. 

43. Use of a marker or a group of markers selected individually from one or more of 
the tables 1 , 2, 13, 14, 17, 25, 27, 35 or 36for the determination of the subtype of 

30 AML cells. 
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44. A composition comprising a group of markers and substances chemically different 
to the markers 
characterized in 

that the group of markers consists of markers selected independently from the 
5 markers listed in one or more of the tables 1 to 20, tables 25 or 27 or tables 29, 30, 
32, 33, 35, 36, 38, 39, 41 , 42 and whereby the number of markers in the group is 
between one and the total number of markers listed in the tables 1 to 20, tables 25 
or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

10 45. The composition according to claim 44 
characterized in 

that the group of markers consists of all markers listed in one or more of the tables 
1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 38, 39, 41 , 42. 

15 46. The composition according to claim 45 
characterized in 

that the group of markers consists of all markers listed in one or more of the tables 
14 or tables 16 to 20 or table 29 or 30. 

20 47. The composition according to claim 46 
characterized in 

that the group of markers consists of all markers listed in the tables 16 to 20 or 
table 29 or 30. 

25 48. The composition according to claim 44 to 47 
characterized in 

that the markers are polynucleotides or oligonucleotides and are bound to a solid 
phase in the form of an array. 



30 49. A method of determining the subtypes of ALL cells in a patient sample comprising 
the steps of 
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a) determining the level of expression of a group of markers in the patient sample 
and 

b) concluding from the differences in the level of expression which subtypes of ALL 
cells the patient sample contains 

5 characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 18, 32 or 33 and whereby the number of 
markers in the group is between two and the total number of markers listed in the 
tables 18, 32 or 33. 

10 

50. The method according to claim 49 
characterized in 

that the group of markers consists of all markers listed in one or more of the tables 
18, 32 or 33. 

15 

51. A method of determining the subtypes of CLL cells in a patient sample comprising 
the steps of 

a) determining the level of expression of a group of markers in the patient sample 
and 

20 b) concluding from the differences in the level of expression which subtypes of CLL 
cells the patient sample contains 
characterized in 

that the group of markers consists of markers selected independently from the 
markers listed in one or more of the tables 38 or 39 and whereby the number of 
25 markers in the group is between two and the total number of markers listed in the 
tables 38 or 39. 

52. The method according to claim 51 
characterized in 

30 that the group of markers consists of all markers listed in one or more of the tables 
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38 or 39. 

53. A method of determining whether a patient sample contains leukemia cells or other 
cells and at the same time determining the type and subtype of leukemia cells, 
5 comprising 

a) providing a patient sample, 

b) isolating RNA from the patient sample, transcribing the RNA into cDNA and 
transcribing the cDNA into cRNA while simultaneously labelling the cRNA 

c) hybridising the cRNA to a microarray having attached thereto a group of markers 
10 selected from the group listed in one or more of the tables 1 to 20, tables 25 or 27 

or tables 29, 30, 32, 33, 35, 36, 38,. 39, 41 , 42 and whereby the number of 
markers in the group is between two and the total number of markers listed in the 
tables 1 to 20, tables 25 or 27 or tables 29, 30, 32, 33, 35, 36, 38,. 39, 41 , 42, and 

d) determining the level of expression of a marker or a group of markers. 

15 

54. Use of a marker or a group of markers selected from the group of members 
contained in the appended tables for determining whether a patient sample 
contains leukemia cells or other cells. 

20 55. Use of claim 54 wherein said determination comprises the simultaneous 
determination of the type and subtype of leukemia cells. 



